V. 3.2 FORECAST COVPONENT OPERATI ONS

This Section summarizes the Operations available for use in the

For ecast Conponent.

A detail ed description of each Operation is in Section V.3.3.

Avai | abl e perati ons

The currently avail able Operations are:

I dentifier Description System 1/
ADD/ SUB Add or subtract time series BOTH
ADJUST- H Adj ust stage FCST
ADJUST- Q Adj ust sinul at ed di scharge BOTH
ADJUST-T Adj ust tide FCST
APl - CI' N OHRFC API rainfall-runoff nodel BOTH
API - CONT Conti nuous APl nodel BOTH
API - HAR MARFC API rainfall-runoff nodel BOTH
API - HAR2 MARFC API rainfall-runoff nodel #2 BOTH
API - HFD NERFC API rainfall-runoff nodel BOTH
API - MKC MBRFC API rainfall-runoff nodel BOTH
APl - SLC CBRFC API rainfall-runoff nodel BOTH
ASSI M End of Operations to be re-executed by FCST
Assim | ator Operation
BASEFLOW Basef | ow sinul ati on BOTH
BEGASSI M Begi nning of Operations to be re-executed by FCST
Assim | ator Operation
CHANGE- T Change tine series data tine interval BOTH
CHANLEAK Conceptual channel | oss nodel 2/
CHANLGSS Channel | oss BOTH
CLEAR-TS Clear tinme series BOTH
CONS_USE Consunpti ve use nodel BOTH
DELTA-TS Rat e of change of tinme series BOTH
DWOPER Dynami ¢ wave routing BOTH
FFG Fl ash Fl ood Gui dance FCST
FLDWAV CGeneralized fl ood wave routing BOTH
GLACI ER G aci er routing nodel BOTH
I NSQPLOT I nst ant aneous di schar ge pl ot BOTH
LAG K Lag and K routing BOTH
LAY- COEF Layered coefficient routing BOTH
LI ST- FTW Fort Worth tabular tinme series display BOTH
LI ST- MSP M nneapol i s tabul ar runoff display BOTH 2/
L OOKUP 2 variable table | ookup BOTH
L OOKUP3 3 variable table | ookup BOTH
MEAN- Q Mean di scharge conputation BOTH
MERGE- TS Merge tinme series BOTH
MULT/ DI V Multiply or divide tine series BOTH
MUSKROUT Muski ngum routi ng BOTH
NOVENG No mi ssing value tinme series BOTH
PEAKFLOW Peak fl ow conparison CALB
PLOT- TS Plot time series BOTH
PLOT- TUL Tulsa tinme series list and pl ot BOTH
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FCST
BOTH

Forecast Systemonly
Calibration and Forecast Systens

I dentifier Description System 1/
REDO- UHG Reduced order unit hydrograph 3/
RES- J Joint reservoir regulation nodel BOTH
RES- SNGL Singl e reservoir regulation nodel BOTH
RSNVELEV Rai n- snow el evati on conputation BOTH
SAC- PLOT Sacranmento type nean daily flow pl ot CALB
SAC- SMA Sacranmento soil noisture accounting nodel BOTH
SARROUTE SSARR channel routing BOTH
SET-TS Set time series val ues BOTH
SNOW 17 Snow accunul ati on and abl ati on nodel BOTH
SNOW 43 St at e- space snow accunul ati on and abl ati on BOTH
nodel
SS_SAC St at e- space Sacranment o nodel FCST
SSARRESV SSARR reservoir regulation FCST
STAGE- Q St age- di scharge conversion BOTH
STAGEREV St age revi ew FCST
STAT- QVE Mean daily discharges statistical summary CALB
SUMPO NT Time series sunm ng point BOTH
SWB- NI LE Si npl e wat er bal ance nodel BOTH
TATUM Tat um routing BOTH
Tl DEREV Ti de bal ance review FCST
UNI T- HG Uni t hydrograph BOTH
WATERBAL Wat er bal ance summary CALB
VEEI GH TS Wei ght tinme series BOTH
WY- PLOT Wat er year mean daily flow pl ot CALB
Xl N- SMVA Xi nanj i ang soil-mpi sture accounting nodel BOTH
Not es:
CALB Calibration System only

2/ under devel opnent

3/ not included in current prograns

Description by Operation Type

| dentifier Nanme Description

Hydr onet eor ol ogi cal Operations:

RSNVELEV Rai n- snow el evati on Comput es the el evation that
separates rain and snow usi ng
freezing level and/or air

tenperature data

Snow Accunul ati on and Abl ati on Operations:

SNOW 17 HYDRO- 17 snow nodel Snow accunul ati on and abl ati on
nodel - uses air tenperature as
the only index to energy
exchange

V.3.2-2
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| dentifier

Nane

Description

SNOW 43

NWB- 43 snow npdel

Rai nfal | - Runof f Operati ons:

APl - CI N
API - CONT
API - HAR
API - HAR2
API - HFD
API - NKC
API - SLC
ASSI M
BEGASSI M
SAC- SMA
SS_SAC
SVB- NI LE
XI N- SMA
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CHRFC API

Cont i nuous API

MARFC API

MARFC API

NERFC API

MBRFC API

CBRFC API

nodel

nodel

nodel

nodel

nodel

nodel

nodel

Assim | at or

Sacranment o soi l

Sacranmento soil
nmoi sture accounting

Si mpl e Wat er

Xi nanj i ang soi
nmoi sture accounting

V.3.2-3

Bal ance

St at e- space version of the SNOW
17 nodel

Ant ecedent Precipitation |ndex
(API) rainfall-runoff procedure
used by the Ohio RFC

Cont i nuous, i ncrenmental

Ant ecedent Precipitation |ndex
(API) rainfall-runoff nodel -
generates both surface and
basef | ow runof f

Ant ecedent Precipitation |ndex
(API') rainfall-runoff procedure
used by the Mddle Atlantic RFC

Revi sed version of the API
rai nfall-runoff procedure used
by the Mddle Atlantic RFC

Ant ecedent Precipitation |Index
rai nfall-runoff procedure used
by the Northeast RFC

Ant ecedent Precipitation |ndex
(APl ) rainfall-runoff procedure
used by the Central Region

Ant ecedent Precipitation |ndex
(APl rainfall-runoff procedure
used in portions of the Col orado
Basin RFC area

Updat es rainfall/runoff nodel
states

Soi | noi sture accounting portion
nmoi sture accounti ng of the
Sacranment o Model

St at e- space version of the soi
noi sture accounting portion of
t he Sacranmento Mode

Based on the Water Bal ance
conmponent of the Nile Forecast
System devel oped by the
Technol ogy Transfer Center of OH
Soi |
of the Xinanjiang Model

noi sture accounting portion
used in
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| dentifier

Nane

Description

Chi na

Tenporal Distribution of Runoff (Convert Runoff to Di scharge)

Oper ati ons:

UNI T- HG

Operati ons Accounting for

CHANLGSS

CONS_USE

Uni t hydrograph

Channel | oss

Consunptive Use

Basef |l ow Generati on Operations:

BASEFLOW

Oper ati ons t hat

Seri es Dat a:
ADD/ SUB

seri es
CHANGE-T

a
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Basefl ow generation

Add or subtract tine

seri es

Change tinme series

data tinme interva

Channel

Gener ates an instantaneous

di scharge hydrograph from runoff
val ues by using a unit
hydr ogr aph

Losses or Gains:

Accounts for |osses or gains of
water as a result of flow

t hr ough the channel bottom and
evaporation fromthe stream
surface - channel bottom | osses
or gains are specified as a
constant or as a percentage of
t he di scharge and can vary
seasonal |l y

Accounts for the inpact of
surface water irrigation on
streanf| ow

Generates the basefl ow
contribution using a constant
basefl ow, basefl ow that recesses
at a constant rate or basefl ow
that recesses at a variable rate
- for use with API-type

rai nfall-runoff nodels

Perform Basic Arithnetic Mnipul ati ons of Tinme

Adds or subtracts one tine

from another - data tine
intervals of the tine series do
not have to be the sane

Changes a tinme series with a of

given data tinme interval to a
tine series with a larger or
smal l er data tinme interval -

al so converts a nean daily tine
series to an instantaneous tine
series with a smaller data tine
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Identifier Nanme Description
i nterval

CLEAR-TS Clear time series Sets all values in a given tine
series to zero

DELTA-TS Rat e of Change of Computes rate of change in tine

series values in atime series (i.e.,
the difference between
consecutive val ues) - used
primarily to conmpute change in
reservoir storage froma storage
time series

L OOKUP Tabl e | ookup - CGenerates a tinme series from

2 vari abl es another time series and a table
that defines the relationship
bet ween the 2 vari abl es

L OOKUP3 Tabl e | ookup - CGenerates a tinme series from

3 vari abl es other time series and a table
that defines the relationship
bet ween the 3 vari abl es

MEAN- Q Comput ati on of Comput es nean di scharge from

mean di scharge i nst ant aneous di scharges for a
specified data tine interval
(normal use is to conpute nean
dai |y di scharge)

MERGE- TS Merge tinme series Merges data frommultiple tine
series based on a priority order
specified by the user

MULT/ DI V Mul tiply or divide Multiplies two time series two

tinme series t oget her or divides one tine
series by the other

NOVENG No m ssing val ue Generates a tine series with no

tinme series nm ssing values froma tine
series with m ssing val ues

SET-TS Set time series Sets all of the values in a tine

val ues series to the specified val ue

SUMPO NT Summ ng poi nt Computes a summed or mean tine
series at the begi nning and end
of the tinme increnent

VEEI GH TS Wei ght tinme series Appl i es weighting factors to an

unlimted nunber of input tine
series to produce a wei ghted
output time series

Channel Routing Operations:
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| dentifier Nanme

Description

ADJUST- T Ti de Adj ust nent

DWOPER Dynami ¢ wave routing

FLDWAV Fl ood wave routing

GLACI ER AKRFC d aci er
Rout i ng

LAG K Lag and K routing

LAY- COEF Layered coefficient
routing

MUSKROUT Muski ngum routi ng

SARROUTE SSARR routing

TATUM Tat um routing

TI DEREV Ti de Bal ance Revi ew

Appl i es maxi rum and mini num ti de
bal ances to a predicted tine
series

Routes fl ow using a dynanmi c wave
nodel based on the conpl ete one-
di mensi onal St. Venant equations
- features are included to
handl e a variety of conditions
found on natural river systens

Generalized fl ood routi ne nodel

Rout es runoff through a gl aci al
system

Routes flow using the Lag K
met hod - Lag and K values can be
constant or variable

Routes flow using the | ayered
coefficient method - this is the
nmet hod used in the Sacranmento
Model

Routes fl ow using the Miuski ngum
met hod wi th constant val ues for
the routing coefficients

Routes flows using the SSARR
met hod

Routes fl ow using the Tatum
coefficient routing procedure

Creates and di splays maxi mum and
m nimum ti de bal ances for the
peri od between STARTRUN and
ENDRUN

St age- Di scharge Conversi on Operati ons:

STAGE- Q St age- di schar ge
conversion

Reservoir perations:

RES- J Joint reservoir
regul ati on

Converts stage to di scharge and
vi ce-versa using a single val ued
rating curve with either a | og-

| og or hydraulic extension -

al so can use a dynan c nodel
when there is a loop rating
caused by changi ng di scharge

Si mul ates the operation of a
single or a system of reservoirs

03/17/ 2003 V.3.2-6 rfs:532opers. wpd



| dentifier Nanme

Description

03/ 17/ 2003

RES- SNGL Single reservoir
regul ati on
SSARRESV SSARR reservoir

regul ati on

Operations to Plot Daily Discharge for

SAC- PLOT Sacranent o-type
mean daily flow pl ot
WY- PLOT Wat er year nean

daily flow pl ot

Statistical

PEAKFLOW Peak Fl ow Di spl ay

STAT- QVE Statistical summary -

mean daily di scharge

Fl ow Adj ustment Operations:

ADJUST- Q Adj ust si nmul at ed
di schar ge

General Plot Operations:

PLOT- TS Plot time series

PLOT- TUL ABRFC operati onal

pl ot

Summary Operations for

V.3.2-7

Si mul ates the operation of a
single reservoir under various
nodes of regul ation

Rout es streanfl ows through | ake
storage and reservoirs under
free flow or controlled flow
nodes

Cali bration Prograns:

Simlar to the WY-PLOT Operation
except plots on a nmonthly basis
- tabulates information fromthe
SAC- SMA and SNOW 17 Oper ati ons

Plots an unlimted nunber of
daily discharge tinme series on a
wat er year basis - different

pl ot scal es can be used and
Sacranento soil noisture
accounting vari abl es can be
tabul ated on the pl ot

Cal i bration Prograns:

Produces a table and sumary
statistics of the observed and
correspondi ng sinul at ed

i nst ant aneous peak di scharges

Computes a variety of statistics
to conpare sinulated and
observed nean daily discharge on
a yearly and total run basis

Adjusts simulated flowto match
observed val ues and bl ends
bet ween | ast observed val ue and
future simul ated di scharges

Generates up to 6 plots which
all use the sanme tine scale - a
vari abl e nunber of time series
can be included on each pl ot

Plots an unlimted nunber of

time series all with the sane
units and data tine interval -
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| dentifier Nanme

Description
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I nst ant aneous Di schar ge Pl ot

I NSQPLOT I nst ant aneous
di scharge pl ot

Tabul ar Di spl ays:

LI ST- FTW WGRFC t abul ar
operati onal display

LI ST- MSP NCRFC t abul ati on API
di spl ay

WATERBAL Wat er bal ance
sunmmary

For ecast Gui dance I nformation:

FFG FIl ash fl ood

gui dance

V.3.2-8

al so tabul at es val ues for
8 time series

up to

Operati ons:

Plots an unlimted nunber of

i nst ant aneous di scharge tine
series - runoff and rain+nelt
can be tabul ated al ong the tine
scal e

Tabul ates data froma variety of
tine series - the data tine

interval and the portion of the
run which is tabul ated can vary
fromone tine series to another

Tabul ates tine series and ot her
i nformati on associated with an
APl type rainfall-runoff
Operati on

Tabul at es noi sture st ates,
runof f conponents and water

bal ance conponents for subareas
and wat er sheds

Comput es poi nts defining the
current rainfall-runoff

relati onship given snow and soi
nmoi sture conditions - used to
conmpute the ampunt of rain
needed to cause flash fl oodi ng
on small streans
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